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ABSTRACT

. . In this study, an attempt has been made to find an

explanation for the fact that bilingual elementary school

children performed above chance level on a syllogistic reasoning
task, regardless of whether they appear to reason or not. In

-

order to assess to what extent reasoning led to tesk success,
subjects were asked to justify their answers. The prediction was
made that response time: for the answers would be higher if the
justification given reflected reasoning. Thirty nine Puerto Rican
pilingusls from grade 3 through 6 were tested in English and
Spanishk. It was found that response times were indeed longer if

the justification given reflected reasoning, but it was also

found that subjects needed more time to give an answer in their
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stronger language (Spanish), than in their wezker one (Engl

L zppeared that solution accuracy and solutiscn
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strategy did not interact. Moreover, the analysis indicated that

the strategies used to solve syllovisms manifest themselves

- - “ - - - - - e . e -

d1fferent1y for dlfferent grade 1eve1g. In the earlier grades,

- w4 e - wme - sesan Friesmr we - cannw - - - P - mr sk e x s e =

the ex p1anatlon given seemed to reflect whethe* the subjects

understood the purpose of the taek, ohereas in the hiéher grades,
it aooeared to indioate whethet sobjeets succeeded in their
teasoniog etfort, o; oseo a oefeult etrate“j to solve the
oroblem. Performance above chance level, flna--y, is 111e1" to be

attrlbutable to the characterlst1cs of the sy;loglsms rather than

to what the subJects d1d Wlth them. It is aroued on the b351s of

these results that strategy use is a better source of information

.o -~ PR " ee xw w o - P PR K o we

to assess children's performance than task success,.
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: te - " ’s -As long as logic has .been establlshed as a formal set "

of rules, there has been an interest in the extent to which

WEemE taw we m e see m eweemmaw wam e a o - SRS mome W e w e el o Peemcrew  me E s emaes  fa o e e e smars A nd e s asned

individuals possess the skllls to apply those rules successfully

N e w mmetim (S e - Tes =t e e M w men waeress e iren e aew - - “ m e e e s wam  mEare mEme-

for problem solv1ng. The acquisition of the capac1ty to reason

according to log1cal principles 1is generally con51dered to be an

1
important step in the cognitive development of children. In

=t

Piaget's ceve10pmentaL tneor/, it ic the last step taken toward

cugnitive maturation (e.g. Plaget, 1967). Logical reasoning

enables 1ndlv1duals to perfozrx mental operations on an abstract

rect

(28

level, and thus to emancipate themselves from their d

concrete environment,
)
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Performance on sylloglstlc tasks is often seen as a typical

instance of these formal operatlons. since a correct solution to

these tasks can onlj be reached by 1nferr1ng a solutlon from the

ropositions as they are given in the remises, propositions
8 P
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which, moreover, are often hypothetlcal (Cole & Scribner, 1981;

e e . .
il _.._._,../.. Wt e meee . e e - R — e mred e - —— - e PR - e . %

Orasanu & Scr1bner, 1982). On the basis of Plaget's theory, one

would be led to the predlctlon that ch11dren are never able to

.- e . . . B e e emavEm " msmmas v mn - - s e e w .w v - = e e e - . T

solve sy11001sms whereas grown ups would always be able to do so.

- e o - - wsommes . - . .- . . - -

Ne1ther appears to be the case: Lur1a (1976) found that

1111terate grown ups were unable to solve sylloolsms whereas

Hawkins, Pea, Gllck & Scr1bner (1984) found that undcr some

- rreen aewm - . en @ e anrn e ~ e cona  mi mrmana o~ - - - .

condltlons, 4 and 5 year old ch11dren were able to solve them.

Luria (1976), who did a series of studies in the early

s
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. thirties to investigate the effects of social and economical

changes brought about by the Soviet revolution on the cognitive

- e T S - .- @ 4 n aa e e . A sew s eaa o a Faeen ko W owme o ann

and perceptual skllls of the 1nhab1tants of rural areas, found

- - = - cee - . - - - - xmu -

that many 1lllterate peasants were unable to solve cylloglsms. In
addition, he found that performance on sylloalsms that were

directly related to the personal experience of the subjects was

substantiegily >etter than when the scliution te tha problezs couid
only be reached oh the basis of inference from the premises. Cn
the cther hand, a group of subjects with short term schooling

were abie to solve both types of syvliogisms without zny
¥ 8 )

difficulty. Cole, Gay, Glick & Sharp s (1971) findings on the
Kpelle, a population of predomlnantly illiterate rice faroers in

beries were consistent with Luria's results: the nonliterate

s

L

greups showed many errors and much misunderstanding in most

cases, whereas the schoolied subjects did substantially better.

To get a clearer sense of what went wrong, the errors in

B L L P T T e v omna AEEs m  mi s m ok e mEmsmEes E WS T me v oadame s e - wmas

sylloglstlc reasonlng have been exten51vely analyzed and they

appea* to be attrlbutable to the fact that unschooled subJects
tend to solve syil ogisms by relying on their personal experlence

rather than ny recognlzlnn the premlses in tne syllo~~sms as the

- - . .. .. - - . . -

key to the :1~ht ansver, For e'ample, when Luria's subjects were

confrontad wlth sylloglsms llke the follOW1ng.
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Cotton grovs where it is hot and dry.

In England it is cold and damp.

Does the cotton grow in England? (Luria. 1976, p 107)
they would typically answver:

We den't know that, we know that it grows in cur

It's chilly here too (ix., 1976, p. 111).

Subjects appeare'1 to understand the syl logism task as a test

of their &nowledge of facts. rather than as a test of their

reasoning skills, and consequently, their performance could not

- e B L T - e w - P L L Ty - - [ teme  =aa -

be attributed to faulty reasoning. but rather to a

miounderstandinb of the purpose of the task as the experimenter

had it in mind. The importance of Luria's result lies in .its

nethodological implications; it illustrates that a mutual

agreement between subject and experimenter abour the purpose of

the task is necessary in order to obtain an interpretable resul

On the basis of Luria's study. a distinction has been made

in subsequent work among the types of justification given for the

O
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answers. These Justifications have normally been categorized as

. - - f . - x ww PRI PR - - -

theoretical versus enpirical exp1anations (Scrioner, 1977).

- . PN «" - a s owoxowm - PRS- T - PR - . - e o enm e .- - s

empirical explanation is an evplanation in which subJects rely on
their personal experiences to solve the reasoning tasks, whereas
fer to the premises in

in a theoretical explanation, subjects re

Empirical exzpianations have generally been

their justifications.

taken 2g 2n Indicsror thet subjects interpret the task z:z a tast
of their knewledge of facts, and thecretical exzplanations are
taken 25 a reflection of task understanding, and 2s an indicetion
that subjects use their reascning skiils te solve zyiicgisxzs.

Scridner (1977) and

. o

Eavkins et al. (1984) indeed founé that

empiricel solutions were usually wrong, and that theoreticzl

Ay stucdy (Koopmans, in

aiy

[

solutions were usually ccrrect.

preparation) appears to contradict tais finding: subjects
per orned above chance level rega diess of whether they JLSC ified

their answers theoretica11y or empirically. Furthermore, it

ubJects did not consistently give theoretica1

appeared that most

or empirical justifications to their answers. A1though it

probably safe to conc1ude that subjects do not understand

task if none of their answers is theoretical, and equaily

conciude that they éo understend it if all answers are

inferences on

theoretica11y Justified it is harder to make such

the bas1s of subJects' explanation type if some of the answers

The question

are tneoretically Justified and some empirically.

* X w x e owoxow P B . . e -

whether and how task understanding reflects reasoning, thus,




- deserved closexr scrutiny. The purpose of the present study is to

investigate this gqguestion.

The present study

.anation typa appears
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beer ought, It has been nypotnesi zed that if the distincticn
betueen theoretical and empiric tifications refiects

fo
=
botade
[
ta

- . .
reasoning, processing of the syllogisms will be siower for

ansvers that were justified theoreticaily than for answers which
fied empirically. Slower processing will reflect itself

were ju

|.a.

in higher response times. This hypotneSis is based on the finding

that reasoning is a more complex mentail operation than aecocing

task input and matchlng it against everyday knowledoe (Sternberg.

- @ w st m sea e wesme  a eema e ot e i 4 aumae s omaw - o= PR cme v e s s -

1986) It has further been hypotheSized that if reasoning

increases the lixel hood of giving the right answver, as Scr ibner

(1977) foungé, there should be a similar differen“e between

response times for right answers and wrong answers., To account

more fully for the effect of task understanding, bilingual

subjects have been used in the study to examine whether there is

a difference in this respect according to the language in which

- . . F— PR B xe s s avama

the syllogisms were administered,
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SubJects in this study were 39 Puerto Rican elementary

school children who were tested in English as well &as Spanish,

- exe m e w T amamans v e memErms s re e . He v we mEra assws mEEe mmes s ow ow

Ten syllogisms were administered in random order in each

1anguage. Third through sixth graders were included in the study.

Response times were measured in the following way: the stopwatch

was started at the point where the experimenter started the

-

question, and¢ it was haitecd upon the subjects confirmzticn or

disconfirmaticn,

The chiidren were told that a nuzber of stories would be

read to them with a question which they had to answer azs fast as
Y ] - - - e * - . * . - ".

they cou1d and afterwards explain why they gave this answer.

Since no 1nvalid syllogisms were inc1uded in the study. subjects

had the option of answering 'yes' or 'no',

Results

Since the primary concern of this study was to assess by the

.- . - = s omosee S -k m oms maam T P N N LR o om wae  amen -

iten whether explanaticn type re1ated to soiution accuracy, an

e . . . B P x e e . . PRI

ana1ySis of variance has been performed on response times (n=672)

which included 2 categories for solution accuracy (right, wrong)

3 categories for explanation type (theoretical empirical "don t

e _x - - - Crxwom - axa e amoax e xxan

know"). 2 1evels for 1an~ua~e of administration (English

Spanish). and 4 1eve1s for-grade (3rd. 4th, 5th, 6th).

.9
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The analysis revealed significant main effects for

explanation type (F 9.46, df=2,669 p=.0001), and for lang'age of

administration (F= 56 81 df 1,670, p—.0001) It doe make a

difference in response time, then, whether subJects Justified

- s m ks A = - P . . -= - . - . e -

their answers to the syllogisms empirically or theoretically. but

it also nade a difference whether syllogisms were administered in

unglish or Spanish. The two factoers d d not interact, however, It

N

ects lenger to come up with an aasver if syllogisms were

ta.

tock sub

administered in Spanish rather than English, and it took then

m

longer te give answers that wers theorstically justified than

answers that were empirically justified. More cognitive effecrt is

invested, then, in the syllcgisms that received a theoreticazal
answer, suggesting that squects dc apply reasoning skills in

- . . . - - N - - - -

those cases, whereas in empirically Justified answers they do

not, or to a lesser extent. However, subJects also appear to take

more time to give an answer if the syllogisms are administered in

Spanish rather than English. It seems that more cognitive effort

.« - P - - - - - - - - “ aw m owores  Bese w e e e e ® fwsmmes tmmomis ot tmas

is devoted to the task if subJects reason in their stronger

PR I D T - . xim w rxe e = asem A mes nane = ke m W eameas  axw

language. The absence of an interaction between language of

administration and solution strategy indicates, however, that the

difference in response times according to solution strateoy is

not affected by langua"e of administration. The extra cognitive

effort that is required to give an answer which is theoretically

grounded thus, is not attributable to the language in which the

- - . - amexe

syllogism has been administered Conversely, the extra time

needed to solve the syllogisms in Spanish cannot be explained in

O
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terms of the type of Just1f1catlon given for the answer,

No significant main effects were found for grade and

solution accuracy. 1nd1cat1ng that response times neither vary

accordlng to the grade 1eve1 of the subJects. nor to the

correctness of their answer. Particularly this latter finding is

striking since it suggests that whether reasoning takes place or

not is not affected by the accurazcy of the soilution obtained. In

other words, solution accuracy does not appear to reflect whether

subjects use reasoning to meet the task demands.

The ana1ys1s reveals a slgn ificant interaction. however,

between solutlon accuracy and 1anguage of adm1n1strat10n (F=3.30C,

df=1,670, p—.0687 (see flgure 1). In Engllsh there is only a

slight difference in response times for the wrong and the r1ght

answers, whereas in Spanish, subJects t00k much 1onger for the

- o - P o - -

wrong answers, In their stronger 1anguage. subJects appear to try

ETY o - - .. - . - - rmras e = - emiaam sa e - 7. m PETR

harder on the sylloglsms for whlch they end up giving the wrong

P . v - - . e - s messnnm - ae e - . - - s ee . % maw tier et saree W T I I

answer than for those for wh ch their answer is r1ght. whereas no

such dlffe ence exists in the weaker 1anguage (Engllsh) In other

words, reasoning is reflected in solut on accuracy only in

Spanish,

More 1mportant1y, the ana1ys1s revealed a slonlflcant

interaction between 1anguage and grade (F 5 93 df 3 668.

p—.OOOS) Th1s interaction is plotted in figure 2., A reverse

P R L A T L S I . - P




FIGURE 1
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FIGURE

Response times (ms.)
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tendency according to grade can be noted in the response times in

Spanlsh and Eng11sh. Higher response times in English tend to go

Pa— PENRY - Em am o owe -k mar o - . e e

along W1th low response times in Spanish, and vice versa: the

more time subjects need in En"11sh to solve the sylloglsms the

less time they tend to use in Spanish., Given the s1gn1f1cance of
the 2zin effect for language of administration, this interaction
rcoably a2 reflection of the difference in languzge

prefiziency of the chiidren in different grades.

The interaction between explznation type and gracde is also

significant (¥=2.73, d&£=858,553, p=.0127). It can be seen in figure

3 that response times for th eoretlca1 explanations tend to go

down as grade level gets higher, whereas for empirically
explained answers, the response times tend to stay the same for

the different grades. For the 'dcn't know' category, however,
g gory

there is an increazse in response times according to grade,

indicating that much thought is given to those syllogisms for

- - - o - . L - s mm  vscmeaxseram

which subjects are Lnable to explaln their answer in the h1gher

grades, but not in the 1ower ones. This tendency suggests that in

the higher grades, most notably the fifth, reasoning does

underlie this exp1anat10n tjpe. whereas in the lower grades (3rd

and 4th). it does not. Ther‘= may be two reasons why th1s tenaenc;
is not as clear for the sixth grade is it is for the fifth.

First. it may be due to random factors. since there were only 4

Slxth graders 1nc1uded in this sample. Second, the Slxth grade

subjects in th1s sample were re1at1ve1y weaker in Eng11sh than

11




FIGURE 3
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children in lower érades, which may have led to a profile for hem

which is more comparable to that of the earlier grades than that

- e s ses @ xer e x e " eamast e

of the flfth grade. This poss1b111ty w1ll be discussed more

extenslvely below.

Most noteworthy is the absence of egn significant interaction
between solution accuracy and explenation type (F=.063, df=2,669,

p=.5920). Apparently, response tice for the right answers and for

the wrong answers is not differentizily aZfected by e“planaticn

type, aithough explanation type, taken by itself, does make a

-

significant difference: whether the chilid gives the right or the
wrong answer does not depend on whether reasoning takes place,
altqﬁugh type of explanation does so regardless of whether it

leacs to th° :ight answer or not.

Discussion

e s .as . « = wes - ef i darmamea xow

This study was deslgned to find an answer to the question

4 - - ‘- . PR - -

why subjects performed above chance leve- on SYllO"lStlc

reasoning tasks regardless of whether their explanations

suggested they understood the task, and to find a way to assess

task understandlng of those subJects who did not cons1stently

S v owe cn . . e s e mx e s emmaasa ' e

give Lheoretlcal or emp1r1cal explanatlons. The response times of

the subjects were used as an independent source of evidence and

an analysis of variance was performed on these response times.

Before dlscusslng these response times more extensively, it

13
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should be pointed out that this design does, formally speaking,

not allow for inferences about the performance of the population

- e - . . - -

of Puerto Rican bilingual elementary school children, since the

observations which constituted the sample of this stud& were
response times per item of the syliogism. In other words, for
each subject, there were up to 20 observations, and the
pocpuliation to which inferences can te made is & population of

respense times. This procedure has been followed because the

zajerity of subjects, 27 out of 39, did not consistently give

theoretical or empirical explanations, and taking mean response

times for each. subJect and an overall ratio of theoretical versus

expirical explanations would average out the differences in

- . . - -

response times according to solution strategy. Nevertheless, the

results obtained do have some implications for the assessment of

reasoning performance of bilinguals.

- -- - s v - * W am vaav f m s m o= cme - PP .. - P

The fact that answers that received a theoretical

justification had higher response times does indicate that if

-

theoretical explanations are given, reasoning takes place. It

also appears that subJects in higher grades give theoretically

justified answers more quickly than those in the 1ower grades,
reflecting an increasingly routinized application of reasoning

skills as children get older. Response times for empirically

grounded answers, on the other hand stay the same, 1eading to

h1gher response times for empirically grounded answers than for

the theoretical ones in the fift h grade. The mental operat.ions

14




underlying empirical justifications, thus, appear to differ

according to grade level: In the lower grades, no reasoning |

.- _ane .. yem -rie = e n - - e s

underlies empirically Justified answers, whereas in the higher

e sun - .- . - - - - - .. - P

grades, subJects do something in addition to the routine- 1ike

application of reasoning skills. It is not inconceivable that

subjects in the higher grades try to soive probiems using just

e

their re

[

[-ReRel

ng s

option if reasoning does not lead them to an answer.

This impression receives scne support if one considers the

distribution of response times according to grade for the answers
' . . .. .
for which no explanation at all is given (the 'don't know'

category). As in the case of the empirically Justified answvers,

response times go up for this type of explanation (i.e. no

exp1anation) as grade gets higher. They are hi°her in any case

than the response times for empirica y grounded answers

|
|
|
|
|
|
|
|
c11ls, and use exmpirical strategies as a default

ref1ecting an extra effort in a11 grades. In the third and fourth

..... e . e w e [op— o e e enn PR o - @ cmamMEeie @ me e W ae gae  mEmeeG e mas e v e g man w

grades, they are lower than the theoretically grounded answers.

As subjects reason, then, they do so to a 1esser extent. In the

fifth grade, however, respense times are dramatically hi°her in

the no explanation case, a tendency which, again suggests that

demands if reasoning does not work. This tendency ref1ects an

understanding in the fifth grade that reasoning is the main

’ fifth graders cons1der alternative options to meet the task
|
|
|

concern in the task The resu’ts for the sixth grades show a

reversal of the tendency noted above. They show that, whi1e
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response times for the theoretically justified answers are

longer, empirically Justified answers, and answers not Justified

are given more quickly It is 1ike1y that the weaker proficiency

in English made it more difficult for this group to apply
reasoning skills in a routinized fashion, and that response times
for theoretically justified answers go up as a result. The lower
recsponse times for the other justification categories are
probably due to the reduced effort in the weaker language, noted
above, which should be more pronounced for this group if the
results obtained are indeed attributable to their weaker language

proficiency.

That subjects do come up with empirical exzplanations in

spite of this understanding may be a result of the inconsistency

perceived by squects in the higher grades between

(dis)confirming a conciusion and not being able to indicate why

they do so, reflecting a more general awareness of the task

- s . - . Py - e . e = et em - IS - mimsm tmsm nesn - tamasamE % e w scmew ws o=

demands. In either case, the pattern of response times according

to grade level and explanation type indicates an increasing

awareness of what the task is all about as grade gets higher, and

it indicates an increasing amount of ease in the use of reasoning

skills to solve the task Whether empirical justifications

reflect the absence of reasoning appears to depend on grade. In

the lower grades, empirical Justifications seem to detect 1imited

- - - . . . . . - s on - “sn

task understanding whereas in the fifth grade. they seem to be

- v BT Nk e * « <.

attributable to a failed reasoning effort,
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The difference between reason1ng skills and task

understand1ng appears to be gradual rather than absolute. Most

ch11dren dlsplay reasoning skills to a more or lesser eztent, and

an increased awareness of the ctask demands seems to 1ead children

in the higher grades to consider reasoning strategies first in

order to solve the syllogisms, and to consider 2z

(IR
|-l.

ternative

strategies if reasoning does nci lead them anywhere. For the
earlier grades, this does not appezr tc be the case, zithough

N

cren nmay intuitively feel what

1]

’ lu
Pt

even in the eariier grade ch
the task requirements are without being able to meet them using

the appropriate solution strategies, The impression that task

¢

understanding is present in the earlier grades in some

rudimentary form is consistent with Hawkins et al.'s (1984)

finding that young children do show an understanding of the

purpose of the task, if only under specific conditions. The

condltlons in Eawkins et al.'s study wer. the admlnlstratlon of

L o X - e e = e e e - Py - R - mree - vne - -

'fantasy' syllogisms, sylloglsms which were clearly unrea11st1c,

before ad pinis terlng sylloolsms that could be related to everyday

experlence. For younger chlldren to understand a syllogism task,

thus, it seems to be required that the counterfactual nature of

the task is made cleer to them by 1ett1ng them solve a number of

sylloglsms in which they are prevented from app yln" their

factual knowledge. The necesS1ty of understandlng the

counterfactual nature of the task in order to meet its demands to

reason (see also Bloom, 1981) implies that more reasoning ability
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may have been displayed by the younger subJects in thls sampie if

a fantasy condition had been incluaed. In other words, it is nct

unlikely in 11ght of Hawkins et al. findings that reasoning

performance in the 1ower grades would have been better in this
study if the testing condition had facilitated an understanding

of the counterfactual nature of the task.

In light of these considerztions, it ic not surprising th

('ll

there is no joint contribution of sciution accuracy and

explanation type to the variation in response times. The

-

predictions of response times by solution accuracy would be

.o , - e
different at different grade levels due to the differences in

mental operations that underlie the two explanation types. As a

consequence, variations according to those factors have probabliy
been evened out due to the opposing tendencies in respcrnse times

according to explanation type.

- - - Tew wirewe cocnmmmmen tew -

Although response times do not differ s1gnificant1y

according to solution accuracy, they do differ if 1anﬂuaﬂe of

adoninistration is taken into consideration. In the English

administration, there is hardly anj d fference in response times

between right and wrong answers, whereas there is a difference in

Spanish. HaVing found no interaction between 1angua~e of

administration and solution strat. gy, this difference does not

imply that more reasoning takes p1ace in Spanish Instead, it

seems more likely that the 'default strateﬂy is more frequently

18
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. used in Spanish than in English: In Spanish, subjects are more

likely to consider other strategies to solve the sylloglsms if

reasoning does not lead them anywhere, suggestlng that subJects
are more thorough in their stronger language, and more flexible
in their approach to the task. The difference according to grade

in the two languages is likely to be attributable to the

e
i2°
=3

difference in proficisncy in the two izn rguages, Prcoficiency

neasures have not been included in the analysis, but it appears

rad zt

(1
s
e

thet fourth rs are re vely weakx in Engiish, and that

1]

are relatively strong in English, and relatively

[
c.

fifth grader

n

weak in Spanish.

Whetever the case may be, there clearly is an
2

opposing tendency in the response times upon comparison of

English and Spznish, a tendency which suggests that the more

1

e

thorougzh peo n their stronger language, the less so they

m

are

el

are in their weaker one, regardless of whether they reason or

note.

. - —- P aETere o @ mama -

Having concluded that solutlon accurac; is not directly

- 4 = Crees mas  wn - . eseese @ w e

affected by explanation type, wWe are 1eft to explain why subjects

performed above chance level regardless of the factors taken into

consideration in this analysis. The most likely explanation

appears to be that the syllogism characteristics themselves

account for thlS result All syllcglsms that contalned a den1a1

PP - - %

O

RIC

Aruitoxt provided by Eic:
-

led to a negative conc1u51on. and a11 sy110015ms that d1d not

e e e o - . A w e == » - . . . - . PR

contain a den1a1 1ed to an afflrmatlve conc1u51on. Hav1ng

denial necessarily leads to an afflrmatlve conclusion for

19
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Aruitoxt provided by Eic:

syllogism, unless it is invalid, which none of the syllogisms

were in this study. Although syllogisms that do contain a denial

— [ - - - o weoxx ue “n .. emran - s e e wan e

do not necessar11y get a negative ansver (e.g. one can propose

'some A are not B', and have an afflrmatlve concluslon). most

syllogisms with a denial in the premises do have a negative

conclusion (and in my analysis, all of then had). This phenomenon

)=1
(S0

n the teraturs as

(S0

h

erreé to

(]
=]
tt

partly constitutes what has be e

et

Zec

(1
(o]

the 'atmosphere e ' (Wecodworth & Selis, 1935).
Before accepting this effect as on explanation for the

inflated accuracy scores for our subjects, an alternative, and

more specific explanation should be considered, namely that the

same artifzct is attributable to processing errors, a possibility
that has been suggested by Chapman zné Chapman (1959). In the

latter explanation, a false positive resu1t for sy1logi tic

reasoning is obtained due to the fact that durlng process1ng of

the syllogism, content terms W1th1n one premlse have been

- - -~ - a P - - sesmesamsams  mE  easse -

illicitly converted For example, if a prenlse reads 'A11 A are

B', the prenmise woulu be reta1ned for reascning as 'All B are A'.

Such conversion does not reduce the likelihood of giving the

ght answer for most syllogisms.

'J-

T

There is an important difference, however, between the

atmosphere effect and illicit conversion: In the latter case, it

is assumed that reasoning takes p1ace. and that the sylloglsm is

actually processed as such, whereas the occurrence of the

20
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atmosphere cffect does not 1mp1y th1s. In the present study,

« e . . - - . e vxe s w - A e e e - xa s -

reasoning does take place in some cases but not in others, and

consequently, we can conclude that there is evidence for the

atmosphere effect (performance above chance level without

s OO

reasoning), and not enough evidence ZSor iilicit conversion

s

(performance above chance level in spite of reasoning mistakes),

since the present desigr does not enabie us to detect mistazkes in

o

reasoning

In order to get a better grip on the reasoning process

-

tseif, it would be necessary in subsequent work to make a

3 - N - . « . - . P

distinction between instances of reasoning and instances of the

use of other skills to solve reasoning tasks, and make a separate

e

He.

assessment of the subjects' ievel of performance. A good way to

would be to ensble subjects to drzw their own conclusions

'<l-

do thn
(Joknson-Laird, 1983) rather than hav1ng them conf1rm or

disconfirm a glven one. Moreover, 1nc1ud1ng 1nva11d syllogisms

- - v et rew e > e ae “eaeas - - - - L

may prov1de add1t10na1 1nformatlon about the 1eve1 of reasoning

prof1c1ency of the subJects (Orasanu & Scrlbner, 1982).

Furthe*more, to reduce the effect of memory load on reasoning

performance, it is worth rep11cat1ng the current study us1ng a

paper and pencil format rather than an oral adm1n1stratlon. The

more general 1mp11catlon of the results reported above is that an

assessment of what children can do, does not merely depend on the

r1ghtness or the wrongness of their performance, espec1a11y 1f

this performance is not in the subJects' native 1anguage.
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Regardless of the artifacts noted above, and the fact that using

binary answering categories leads to a high chance level (50%),

. - - taesw - - fate e P e e e = derw mar % owae

there is a contradiction in the results if solution accuracy and

type of solution strategy do not affect each other whereas'only
one t&pe of strategy should nork. As the present results
indicate, using the right strategy does not lead to more right
answers, and consequently, rightness or wrengnees in task

performance does not automatically imply the possession of a

certain skill. This contradictory result is worth keeping in mind
both in cognitive research and in classroom situations. For

cognitive research, it indicates that to assess the possession of

? - - - . s -

.

a certain skill, an assessment of the appropriateness of problem

solVing strategies is lixely to be more effective than an

assessment of task success. Moreover, it appears that the

strategies children use for problem solving can manifest

themselves in different ways due to developmental factors. The

implication of the present study for classroom situations is

- e am e e w - . en ORI - cre e ammew ww e e - - - rres m sl edem aam we am e = e

essentially the same: It is not enough to know whether students

do things right, unless we also know whether they are doing them

right in the right way.
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